Inhibition of Aneurysm Progression by Direct Renin Inhibition in a Rabbit Model.
Angiotensin II is thought to participate in aneurysm formation, because of its ability to induce and perpetuate inflammation in the aortic wall. Because activation of renin is the first step of the renin-angiotensin system, renin inhibition could inhibit all components of this system effectively. Therefore, we examined the hypothesis that direct inhibition of renin activity could decrease the expansion of aortic aneurysm using a rabbit model. Aortic dilatation was induced by incubation with elastase around the rabbit abdominal aorta. Continuous administration of a direct renin inhibitor, aliskiren, was started at 1 week before incubation with elastase and continued for 5 weeks. Treatment with aliskiren markedly inhibited tissue renin activation and resulted in a significant reduction in angiotensin I and II production in the aneurysm wall. Consequently, the inhibition of renin activity prevented the expansion of experimental aortic aneurysm associated with preservation of the medial layer, independent of its blood pressure-lowering effect. Administration of aliskiren led to the inhibition of activation of NF-κB (nuclear factor-κB), AP-1 (activator protein-1), and CREB (cAMP response element-binding protein), which are thought to cooperatively regulate the inflammatory gene expression profile associated with aneurysm formation. As a result, treatment with aliskiren inhibited macrophage accumulation through suppression of MCP-1 (monocyte chemoattractant protein-1) and CCL4 (C-C motif chemokine ligand 4) expression, and TNF-α (tumor necrosis factor-α) production and activation of MMP-2 (matrix metalloproteinase-2) and MMP-9 (matrix metalloproteinase-9) were also suppressed in the aneurysm wall. In addition, inhibition of (pro)renin receptor elevation was also observed after treatment with aliskiren. Direct inhibition of renin activity using aliskiren prevented the progression of aortic aneurysm, suggesting it as a therapeutic option to treat abdominal aortic aneurysm.